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OCOEEHHOCTH YTJIEBO^HOrO OEMEHA 
BOTHRIOCEPHALUS SCORPII 
(CESTODA: BOTHRIOCEPHALIDAE) 

© 3. A. EypeHHHa 

UecTO^bi Bothriocephalus scorpii npn MUKybaunn in vitro noTpeOjunoT rjnoK03y m 3 cpe^bi 
h CMHTe3HpyiOT rjiMKoreH. KoHenHbiMH npo^yKTaMH ynieBOAHoro o6MeHa B. scorpii hbjih- 
lOTCH MOJIOHHaH, HHTapHaH H JieTyHHe >KHpHbie KHCJIOTbl. MhTOXOHAPHM B. scorpii HHTeH- 
CMBHO OKHCJI5IJIH CyKUHHaT, a-KeTOEJiyTapaT, H30UHTpaT M MeHee MHTeHCMBHO UMTpaT, OK- 
cajioaueTaT, nMpyBaT, UMC-aKOHMTaT h MajiaT. 


A^anTauHH rejibMHHTOB k napa3HTHHecKOMy o6pa3y >kh3hh H3MeHHJia cootho- 
uieHHe 3aipaT SHeprnn Ha pa3JiHHHbie (JiyHKUHH. Y napa3HTHHecKHx CTajiHH pa3BH- 
thh rejibMHHTOB OTcyTCTByiOT 3aTpaTbi Ha nojmep^KaHHe TeMnepaTypbi Tejia, TaK 
KaK ohh HMeiOT TeMnepaTypy Tejia xo3HHHa. SHepreTHHecKHe pacxojibi Ha MbiuieH- 
HyiO JieHTeJIbHOCTb TO>Ke HeBeJIHKH, TaK KaK reJIbMHHTbl BeayT MaJIOnO£BH>KHbIH 
o6pa3 )KH3HH, a OpraHbl (j)HKCaUHH (npHCOCKH, KpiOHbfl) n03B0JIHK)T npOTHBOCTO- 
htb nepHCTajibTHKe KHiiieHHHKa. EojibiiiaH nacTb SHeprnn pacxojtyeTcn Ha 6hochh- 
Te3bi, nojmepacaHHe rpajineHTOB h jipyrne npoueccbi >KH3HejieflTejibHOCTH, oco6eH- 
ho bo BpeMH 6bicTporo pocTa Ha OTaejibHbix 3Tanax pa3BHTHH, b nepnoji nnuenpo- 
JiyKUHH. SHeprHH JJJ .Ifl nOAaep^KaHHH >KH3HH rejibMHHTOB OCB06o>KZiaeTCfl BO BpeMfl 
jihcchmhjihuhh opraHHHecKHx BemecTB, b nepByio onepejib caxapoB. PaGora no 
yrjieBOjiHOMy o6MeHy rejibMHHTOB nocBHineHbi b ochobhom bwhchchhio hx no- 
TpeGHOCTen b ynieBOjiax. flpn rojiojtaHHH xo3aeB Macca napa3HTHpyioiuHX b hhx 
uecToji yMeHbiuaeTCH, hto BejieT k 3HaHHTejibHOMy CHHxeHHio HnuenpojiyKUHH. 
Phji h PoTMaH (Read, Rothman, 1957) ycTaHOBHJin, hto uecTO/tbi Calliobothrium 
verticillatum h Lacistorhynchus tenuis , napa3HTHpyK)iijHC b cnnpajibHOM KJianaHe 
aKyjibi, MoryT ycBanBaTb H3 BHeuiHen cpejibi rjnoK03y h rajiaKT03y, ho He MoryT 
(JiepMeHTHpoBaTb jipyrne caxapa. 3to 6buio nojiTBep^KZieHO b onbiTax in vitro Ha 
uecTOjxax Mesoaestoides latus H3 onoccyMa, Hymenolepis nana , H. citelli, Citotaenia 
sp. h Taenia taeniaeformis H3 jiadopaTopHbix >khbothhx (Read, Rothman, 1958) h 
Ha H. diminuta h Oochoristica symmetrica (Laurie, 1957). 

no (J)H3HHeCKHM H XHMHHeCKHM CBOHCTBaM TJIHKOreH rejibMHHTOB HanOMHHaeT 
TJIHKOreH n03B0H0HHbIX. npn OCTOpO>KHOH 3KCTpaKUHH majtfllUHMH MeTOJiaMH 6bl- 
jio noKa3aHO Hajinnne y H. diminuta jtByx (JipaKUHH rjiHKoreHa c pa3JiHHHbiMH MOJie- 
KyjinpHbiMH BecaMH (Orrel e. a., 1966). BbicoKoe cojtep>KaHHe rjiHKoreHa OTMeneHO b 
TKaHHx uecTOji H.diminuta (Read, 1956; Fairbaim e. a., 1961; Reissing, Colucci, 1968; 
Moczon, 1974), T. taeniaeformis (Brand, Stites, 1970) h Schistocephalus solidus 
(Korting, Barrett, 1977). OcHOBHbiM mcctom otjio^kchhh rjiHKoreHa cji>okht napeH- 
xHMa, ocodeHHO OKpy^Kaioman (J)H3HOJiorHHecKH aKTHBHbie opraHbi. 
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IIohtm jxjih Bcex M3yHeHHbix rejibMHHTOB ycTaHOBJieHo npHHUHnHajibHoe cxou- 
ctbo npouecca niMKOJiM3a. Ojxhzko KOHenHbie c^epMeHTaTMBHbie peaKUMM MoryT 
OTJinqaTbCH ot o6biHHOM cxeMbi. Hame Bcero 3tm pa3JiMHMH HaHMHaiOTCfl c pa3Jio- 
XCeHHH C^0C(i)03H0JinHpyBaTa M npMBOUHT K TOMy, HTO OCHOBHbIMM KOHeHHbIMM 
npouyKTaMM npeBpameHMH rjiiOK03bi hbjihctch He MOJiOHHan KHCJiOTa, a cyKUHHaT 
h jieTyqne xcnpHbie khcjio™ (JI)KK). KoHeHHbie npouyKTbi, BbiuejiaeMbie uecToua- 
mh b cpeuy co^epxcaHHH, npeucraBJiniOT 6ojibinoM MHTepec jinn noHMMaHMH nyTeii, 
c noMombio KOTopbix yTMjiH3MpyiOTCH ymeBoubi b npouecce a3po6Hbix m aHa3po6- 
Hbix 4>epMeHTauHH, b KOTopbix o6pa3yiOTCH 6oraTbie 3Heprnen coeuMHeHMH. Co- 
CTaB KOHe^Hbix npo^yKTOB uecTOu pa3Hoo6pa3eH: ohm BbiuejiaioT cyKUHHaT, jiaK- 
TaT, aueTaT, nponMOHaT m 3TaHOJi (Barrett, 1981). STaHOJi BbiuejnnoT TOJibKO cko- 
jieKCbi Echinococcus granulosus m jimhmhkm m B3pocjibie T. taeniaeformis (Agosin, 
1957; Brand e. a., 1968). 06pa30BaHMe 14 CC >2 M3 [l- 14 C]-rjnoK03bi m [6- 14 C] -diio- 
K03bi M3yHajiM y ckojickcob E. granulosus (Dicowsky e. a., 1968) m y B3pocJibix H. 
diminuta (Scheibel, Saz, 1966) m HanuiM, hto aueTaT m nponnoHaT o6pa3yiOTC5i npa- 
mo M3 nMpyBaTa: aueTaT — ueKap6oKCMJiMpoBaHMeM, nMpyBaT — BoccTaHOBJieHMeM 
nepe3 jiaKTaT. 

06MeH BemeCTB reJlbMMHTOB XOJIOUHOKpOBHbIX XCMBOTHbIX nOKa MaJlO M3yneH, 
no3TOMy MHTepecHo cpaBHMTb ero c oco6chhoct5imm o6MeHa rejibMMHTOB, napa3M- 
TMpyioiUMx y MJieKonMTaioiUMX. 

06i>eKTOM Hauiero MccjieuoBaHMH 6 biJia uecroua Bothriocephalus scorpii M3 OTpn- 
ua Pseudophyllidea Cams, 1863, ceM. Bothriocephalidae Blanch, 1849, napa3MTM- 
pyioiuan b nMJiopMHecKMX npMuaTKax 6 biHKa EpaHjrra ( Myoxocephalus brandti) M3 
3ajiMBa fleTpa BejiMKoro. 


MATEPHAJI H METOUbl 

EoTpnoue(j)ajioB co6MpajiM M3 xcmbmx 6bihkob Ha ceMHepax, OTMbiBajiM Mop- 
ckom bouom, a 3aTeM pacTBopoM PMHrepa c aHTM6MOTMKaMM (flaBbiuoB m up., 1973) 
m noucyniMBajiM cjjMJibTpoBajibHOM 6yMaroM. 3 rpaMMa uecrau noMemajm b 120 mji 
cpeubi PMHrepa c aHTM6MOTMKaMM (1 mjih eu. neHMUMJiJiMHa m 1 mjih 200 Tbic. eu. 
CTpenTOMMUMHa Ha 1 ji cpeubi) m MHKy6MpoBajiM b TepMOCTaTe npn 37° b TeneHMe 
24 h. 

KojiMnecTBo yrjieBouoB b cpeue uo m nocjie MHKy6auMM m kojimhcctbo niMKore- 
Ha b TKaHHX uecTou onpeuejiHJiM no MeTouy Moppnca (Morris, 1948); MOJioHHyio 
KMCJioTy b cpeue couepxcaHMH - no EapKepy m CaMMepcoHy (Barker, Summerson, 
1941). 06iuee kojimhcctbo JieTyHMX xcnpHbix kmcjiot (JDKK) onpeuejnuiM TMTpoBa- 
HMeM OTomaHHbix npo6 0.01 N H2SO4 HeTynne xaipHMe kmcjiotm m3 cpeubi co- 
UepxaHMH OTTOHflJIM C BOUHHbIM napOM. riocue HeMTpaJlM3aUMM UMCTMJUlMTa 0.05N 
KOH m ero ynapMBaHMH nojiynajm CMecb KaJineBbix cojien JieTyHMX xcnpHbix km¬ 
cjiot. BbicymeHHbie cojim HenocpeucTBeHHo nepeu aHajiM30M 3ajiMBajiM xjiopocjiop- 
mom m no KanjiHM uo6aBJuuiM KOHueHTpMpoBaHHyio H3PO4 uo nojiHoro nepexoua 
kmcjiot b xjiopocJjopM. CocTaB JI>KK onpeuejiajiM c noMoiUbio ra30xcMUKocTHoro 
xpoMaTorpacJ)a CG -5A «Shimadzu» Ha 15 %-m HeoneHTMJirjiMKOJibcyKUMHaTe, co- 
uepxcaiueM 2 % H3PO4 TBepuoM 4>a30M cjiyxcnji xpoMocop6 W. R JiMHa kojiohkm 
2 m, TeMnepaTypa pa3uejieHMH 145°, cKopocTb noTOKa rejinn 65 mji/mmh, Bouopo- 
ua — 45 mji/mmh, ueTeKTop njiaMeHHO-MOHM3auMOHHbiM. CouepxcaHMe OTuejibHbix 
XCMpHbIX KMCJIOT BbipaXCajIM B npOUCHTaX OT CyMMbI Bcex JieTyHMX XCMpHbIX KMCJIOT B 
npo6e. KojiMnecTBeHHOM ouchkom couepxcaHMH KaxcuoM kmcjiotm cjiyxcMJia njio- 
ruaub nMKa, BbinMCJineMan nyTeM yMHOxceHMH BbicoTbi nMKa Ha ero niMpMHy npn 
nojiyBbicoTe. PacuiMcjjpoBKy pe3yjibTaTOB npoBOUMJiM no BpeMeHM yuepxcMBaHMH, 
Mcnojib3yn CTaHuapTHyio CMecb Cj— kmcjiot. flpMcyTCTBMe optkmcjiot b cpeue 
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co^epxaHHH onpe^ejiHJiH mcto^om tohkocjiomhom xpoMaTorpa(J)HM Ha aueTHjiueji- 
jiiojio3e (Randerath, 1966). 

Mhtoxohaphh m 3 uecTOA Bbi^ejiHJiM no MeTo^MKe IlpHnap^a m Uloc^ejma 
(Prichard, Schofield, 1968). OKMCjiMTejibHbie npoueccbi mynam\ no mqtojxhkq Ee- 
He^MKTOBa (1963) c (^eppMUMaHM^OM Kajinn b KanecTBe HCKyccTBeHHoro aKuemro- 
pa OJieKTpOHOB. OnTMHeCKyiO nJIOTHOCTb BbmeJieHHbIX MMTOXOH/ipHH M3MepflJIM 
npn 520 hm Ha CO-4A. BejioK onpe^ejinjin no Jloypn (Lowry e. a., 1951), aKTMB- 
HOCTb reKCOKHHa3bi — no MeTo^y, onncaHHOMy Tobopoboh (1971). 

PE3YJIbTATI>I H OBCY^HEHHE 

OcHOBHbiM 3HepreTMHecKMM pe3epBOM y uecTo,a, KaK n y /tpyrnx rejibMMHTOB m 
>KMBOTH bix, cjiyxcMT rjiMKoreH. Llpn co/iepxaHMM SoTpnouecjmoB b cpe,ae PnHrepa 
c rjnoK030M b aapofiHbix m aHaopofiHbix ycjioBMflx b TeneHne 24-x h. co^epxcaHne 
rjiMKoreHa b tkbhhx uecTo^ yBejiMHMBaeTCH (Tafiji.l), t. e. B. scorpii cnocobHbi cmh- 
Te3MpoBaTb rjiMKoreH. Mbi BbiHCHMJiM, hto B. scorpii cnocobHbi nomomaTb rjnoKO- 
3y M3 cpe^bi MHKyfiauMM: b aopobHbix ycjioBMnx norjiomajiM 64.4 MJiMOJifl/ r / c Y TKH > 
b aHaapofiHbix — 87.6 MjiMOJia/r/cyTKH. Cmhtc 3 rjiMKoreHa, KaK m norjiomeHMe 
rjiK)K03bi, Bbime b aHaapofiHbix ycjioBMnx. HauiM ^aHHbie coniacyioTCfl c ^aHHbiMM, 
nojiyneHHbiMM /yia H. diminuta (Read, 1956; Fairbairn e. a.., 1961; Reissig, Colucci, 
1968; Moczon, 1974), T. taeniaeformis (Brand, Stites, 1970); S. solidus (Korting, 
Barrett, 1977) n Ligula intestinalis (Sterry, McManus, 1982). Abtopm npe/mojiara- 
k)t, hto uecTo^bi a^copbnpyioT rjnoK03y npoTMB rpa/meHTa KOHueHTpauMM m mc- 
nojib3yioT cbom SH^oreHHbie yrjieBo^bi KaK mctohhmk 3Heprnn TOJibKO Toraa, Koraa 
HeT mx nocTynjieHMH M3BHe. TpyziHOCTM no MHTepnpeTauMM onbiTOB c nomomeHM- 
eM rjnoK03bi MoryT 6biTb CBjnaHbi c peryjiHUHeM rjiMKOJiM3a. Pa3Hbie uecTo/tbi cno- 
coOHbi yTMJiM3MpOBaTb pa3Hbie caxapa, HanpMMep H. nana, H. diminuta m H. citelli - 
rjnoK03y m rajraKT03y, Cittotaenia sp. — rjnoK03y, rajiaKT03y, MajibT03y, C. 
verticullatum m L. tenuis , napa3MTbi cnMpajibHoro KJianaHa aKyjr, — rjnoK03y m ra- 
jraKT03y (Read, Rothman, 1958). B cbh3m c otmm HaM MHTepecHo 6biJio nocMOT- 
peTb, KaKMe caxapa MoryT 4)oc4)opHjiHpoBaTb B. scorpii. H 3 n^TM Mccjie^OBaHHbix 
caxapoB 6oTpMOue(J)ajibi 4>oc(J)opMJiMpyK)T jiMiiib tpm: rjnoK03y, rajraKT03y m (J)pyK- 
T03y. AKTMBHOCTb TeKCOKMHa3 COCTaBMJia: C rJTK)K030M 6.5±0.2, C rajiaKT030H 
7.5±0.1, c (J)pyKT03ow 2.9+0.1 hmojicm HA^O/mmh/mf bejiKa, MaHH03a m nnoK03a- 
MMH He (j)OC(j)OpHJIHpOBaJTHCb. H3ynafl BJIMHHMe pH Ha (J)OC(J)OpMJTMpOBaHMe reKC03 
reKCOKMHa3aMM m 3 TKaHen B. scorpii , Mbi HauuiM, hto nnoK03a, rajiaKT03a m 4>pyK- 
T03a (J)oc(J)opMJiMpoBajiMCb npn pH 6.6. 3jieKTpo4)opeTHHecKoe pa3£ejieHHe bejiKOB 
B nOJIMaKpMJiaMM^HOM rejie n03B0JIMJT0 BblflBMTb 1 M303MM reKCOKMHa3bI C OTHOCM- 
TeJIbHOM nO^BMXHOCTbK) Rf 0.11, HTO TOBOpMT O HaJIMHMM B TKBHHX B. SCOrpii O/tHOM 
HecneuM^nnecKOM reKCOKMHa3bi. HauiM ^aHHbie comacyioTCfl c ^aHHbiMM, nojiy- 
neHHbiMM Ha Apyrnx uecTo^ax (Read, Simmons, 1963; Read, 1968; Kommuniecki, 
Roberts, 1977). Abtopw yTBepxcaaioT, hto Habop cneuM(J)MHecKMX reKCOKMHa3 y 


Ta6.nima 1 

Coaep>KaHMe rjiMKoreHa b TKaHax Bothriocephalus scorpii 
Table 1. Content glycogen in tissues of Bothriocephalus scorpii 


YcJioBHfl oribua 

CoaepxaHHe raHKoreHa 

Mr/r cbipoii Maccbi 

KojumecTBo cHHTe3HpoBaHHoro ranKoreHa 

ao HHKy6auHH 

nocae HHKy6auHH 

Mr/r cbipoH Maccbi 

% 

Aopo6Hbie 

59.9±1.7 

65.4 1 1.2 

5.5 

9.2 

AHaopo6Hbie 

59.9 ±1.7 

75.3 1 1.4 

15.4 

25.7 
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uecTO £ HaM6ojiee cyxceH no cpaBHeHHio c jipyrHMH KJiaccaMM rejibMMHTOB, h oto 
yMeHbiueHMe nncjia Mcnojib3yeMbix ynieBOuoB KoppejinpyeT c 6ojiee niyboKOH 
azianTHpoBaHHOCTbio k napa3HTM3My. HeTbipe reKCOKMHa3bi onncaHbi b CKOJieKcax 
E. granulosus (Agosin, Aravena, 1959). 

AHajiH3 ziaHHbix no cojiepxcaHHio rjiHKoreHa y uecToji no3BOJi5ieT cjiejiaTb Bbi- 
bojx, hto cojiepxcaHne pe3epBHoro rjiHKoreHa b TKaHax He 3aBHCHT ot CHCTeMaTHHe- 
CKOrO nOJIOXCeHHH, HO JlOBOJIbHO HeTKO 3aBMCHT OT nOJia H J10KaJIH3aiXMH. Fmctoxh- 
MMHecKMMH MemaaMH nojiyneHbi aaHHbie no pacnpejiejieHHio rjiHKoreHa b opra- 
Hax m TKaHHx H. diminuta h BbiHBJieHO, hto rjiMKoreH HepaBHOMepHO pacnpejiejieH 
Bjxojib CTpo 6 njibi (Daugherty, Taylor, 1956). HecMOTpa Ha to hto rjiHKoreH cocTaB- 
jineT no Becy 3HaHHTejibHyio nacTb Tena uecToji, He cjiejiyeT jiyMaTb, hto rejibMHHTbi 
pacnojiaraioT 6 ojibiiiHMH 3anacaMH OHepreTHHecKoro MaTepnajia. HanpoTMB, 3ana- 
cbi 3tm HeBejiHKn: 3to oG^hchhctch TeM, hto noTpebjieHne pe3epBHbix nojincaxa- 
puaoB ujxct oneHb HHTeHCHBHO. B CKOJieKcax E. granulosus CHHTe 3 HpyeTCH 19.8 % 
rjiHKoreHa Ha cyxon Bee, a y H. diminuta — 8 % ot Cbiporo Beca (Agosin, 1957; 
Reissing, Colucci, 1968) h OTKJiaubiBaeTcn rjiaBHbiM o6pa30M b napeHXHMe. JIhhh- 
hok m B3pocjibix T \ taeniaeformis HHKy 6 npoBajiH b epejie, cojiepxcameii cy 6 cTpa™ 
jinn CHHTe3a rjiHKoreHa — rjnoK03y, rjinuepHH n rajiaKT03y. McxojiHoe cojiepxca- 
Hne rjiHKoreHa y jihhhhok cocTaBJinjio 8.67, y B3pocjibix — 7.41 % ot xchboto Beca. 
CMecb rjnoK03bi n rajiaKT03bi Bbi3biBajia ycnjieHHe CHHTe3a rjiHKoreHa y jihhhhok 
jx o 9.5 %, a CMecb nnoK03bi h rjinuepojia yBejiHHHBajia chhtc3 rjiHKoreHa y B3poc- 
jibix jx o 8.7 % (Brand, Stites, 1970). CneKTp MOJieKyjiapHbix BecoB rjiHKoreHa H . 
diminuta CMeHaeTca no Mepe pa3BHTHH uecTO/ibi. LlpejinojiaraiOT, hto bmcoko- h 
HH3KOMOJieKyjiHpHbie (J)opMbi rjiHKoreHa nrpaiOT pa3Hbie pojin b MeTa6ojiH3Me 
(Orrell e. a., 1966). llpn rojiojiaHHH xo 3 HHHa b TeneHne 8 jxhcvi pa 3 Mepbi h kojihhc- 
ctbo L. tenuis b KHiueHHHKe yMeHbiuaioTCH. BBe/ieHne pbi 6 e nepe3 pot KpaxMana h 
rjnoK03bi npejiOTBpamaeT oto HBJieHne (Read, Rothman, 1957). AHajiornHHbie jiaH- 
Hbie nojiyneHbi h juih H. diminuta (Daugherty, Taylor, 1956; Lee, Ip, 1986). 

Ochobhhm KOHenHbiM npo/iyKTOM obMeHa yrJieBO/iOB y B. scorpii hbjihctch mo- 
jiOHHan KHCJioTa. ripn cojiepxcaHHH b aspodHbix ycjiOBHnx B. scorpii BbmejimoT 
11.3±0.4 MKMOJin/r/ cyTKH, a b aHaspodHbix — 17.8± 0.3 MKMOJin/r/cyTKH mojioh- 
hoh KHCJiOTbi. Abtoph, H3yHaBmne yrjieBO/iHbiH o6mch y ueema, CHHTaiOT jiaKTaT 
h cyKUHHaT rjiaBHbiMH KOHenHbiMH npo/iyKTaMH 3Toro o6MeHa, npnneM b aHa- 
3po6Hbix ycjiOBHHx npojiyKUHH jiaKTaTa yBejiHHHBaeTcn (Read, 1956; Laurie, 1957; 
Webster, 1972; Behm, Bryant, 1975; McManus, Sterry, 1982). 3to coniacyeTCfl c 
HauiHMH jiaHHbiMH. Hapnuy c jiaKTaTOM B. scorpii BbmejimoT TaKxce HHTapHyio kh- 
cjiOTy, KOTopaa hbjihctch KOHenHbiM npoayKTOM ueema H. diminuta, Moniezia 
expansa, E. granulosus, T. taeniaeformis, H. microstoma , miepouepKOuaoB L. 
intestinalis (Agosin, 1957; Bueding, Saz, 1968; Saidur, Mettrick, 1982; McManus, 
Sterry, 1982). KpoMe JiaKTaTa h cyKUHHaTa B. scorpii npouyunpyeT h JDKK 
(Ta6ji. 2). JleTyHne xcnpHbie KHCJiOTbi, b hbcthocth nponnoHaT h aueTaT, HaitaeHbi 
TaKxce h cpejui npojiyKTOB obMeHa upyrnx ueema (Read, 1956, Laurie, 1957; 
Fairbairn e. a., 1961; Brand e. a., 1968; Kohler, Hanselmann, 1974; Behm, Bryant, 
1975; Korting, Barrett, 1977; Saidur, Mettrick, 1982; McManus , Sterry, 1982). 
rjiaBHbiMH KOHenHbiMH npojiyKTaMH obMeHa S. solidus 6biJiH aueTaT h nponnoHaT c 
npeobjiajiaHHeM aueTaTa b aopobHbix ycjioBHax h nponnoHaTa — b aHaopobHbix. Y 
Diphyllobothrium dendriticum rjiaBHbiMH KOHenHbiMH npouyKTaMH 6biJin JiaKTaT h 
cyKUHHaT (Reuter, 1967), y B3pocjibix L.intestinalis b aspobHbix ycjiOBHHX — JiaKTaT 
h nponnoHaT, a b aHaopobHbix — JiaKTaT h aueTaT (McManus, Sterry, 1982). Cno- 
cobHOCTb k o6pa30BaHHio uejioro paaa KOHenHbix npouyKTOB jiaeT rejibMHHTy bo3- 
MoxcHocTb th6ko 6ajiaHCHpoBaTb BoccTaHOBHTejibHbie conpnxceHMH. KpoMe Toro, 
pa3JiMHHbie KOHenHbie npojiyKTbi MoryT 6biTb npoH3BeueHbi b pa3Hbix KJieraHHbix 
cocTaBjimouiHx h yaoBJieTBopflTb pa3JiHHHbie Hyxcabi. JiaKTaT — xapaKTepHbin uh- 
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TaGjiMua 2 

JleTyMHe acupHbie khcjiotm, BbwejmeMbie Bothriocephalus scorpii b cpe^y HHKybauHH (b % ot o6mero 

K0JlH4eCTBa) 

Table 2. Volatile fatty acids excreted by Bothhriocephalus scorpii in the incubation medium (% from 

common quanity) 


JleTyMHe KHCjioTbi 

Ycjiobhh 

a3po6Hbie 

aHa3po6Hbie 

YKcycHaa 

82.3+2.7 

92.2 ±1 

riponHOHOBaa 

6.3±0.7 

1.8±0.5 

H30MaCJI5IHa5I 

0.9±0.05 

0.8±0.1 

MacjiflHaa 

2.5±0.6 

1.2±0.07 

a-MeTHjiMacjiaHan 

1±0.04 

Cjie^bi 

BajiepnaHOBaH 

1.9±0.3 

0.7+0.1 

a-MeTHJiBajiepHaHOBaa 

1 ±0.04 

0.5+0.04 

KanpoHOBaa 

6.1±0.9 

2.9+0.3 


Tonjia3MaTHHecKMM KOHeMHbiM npo/tyKT, aueTaT h nponnoHaT — MHTOxoHjipHajib- 
Hbie. Pa3JiMHHbie TKaHH uecTO r Taioxe MoryT o6pa30BbiBaTb pa3Hbie KOHenHbie 
npo/tyKTbi, hto, no-BM^MMOMy, OTpaxcaeT hx pojib b o6MeHe. JDKK, HMeiomne 60- 
Jiee HM3Kne KOHCTaHTbi AHCcouHauHH no cpaBHeHMio c nnpyBaTOM, jiaKTaTOM h 
cyKUMHaTOM, MeHee tokchhhm rj ih TKaHen xo3HHHa. ^ocTOBepHO H3BecTHO, KaK 
reJlbMMHTbl CnpaBJIHIOTCH C TOKCHHHOCTblO CBOMX KOHeHHbIX npOJtyKTOB, KOTOpbie 
Bee cnoco6Hbi 6biTb nojiHOCTbio OKncjieHHbiMM nepe3 U,TK. Ecjim oh jtencTByeT, 
nacTb KOHeHHbix npojtyKTOB mo^kct 6biTb nojiHOCTbio oKHCJieHa, a ocTaTOK pecHH- 
Te3MpoBaH b rjiMKoreH. H3BecTHO, hto nyTM, Be/tymne k o6pa30BaHHio cyKUHHaTa, 
MajiaTa h nponnoHaTa, o6paTMMbi n oth npojtyKTbi noTeHunajibHO nnoKOHeoreH- 
Hbie (Barrett, 1981). 

TxaHeBoe jtbixaHne b mhtoxohaphhx B. scorpii M3yHajiocb npn noMomn HCKyc- 
CTBeHHoro aKuemopa ojicktpohob, K^Fe (CN)6 OeppHunaHHji Kajinn yaoSeH TeM, 
hto oh npHHHMaeT sjieKTpoHbi Ha ypoBHe umtoxpomob «b» h «c». 3to no3BOJineT 
H3ynaTb OKHCJieHHe cyScrpaTOB, OKHCJiniomHxcfl KaK nepe3 HA JX, trk h Henocpejt- 
CTBeHHO nepe3 OA JX ((JircaBHHajteHHHjtHHyKJieoTHjt), h onpejtejiHTb OKHCJiHTejib- 
Hyio aKTHBHOCTb MHTOXOHJipHH C pejtyUHpOBaHHOH JtbIXaTeJIbHOH UenOHKOH. 

Ha6yxaHMe mhtoxohjiphh Bbi3biBaeTCfl cyOcrpaTaMH, KOTOpbie nocTaBJiniOT 
3JieKTpOHbi b ocHOBHyio uenb jtbixaHHH. Mmtoxoh^phh B. scorpii oGjiajtaiOT cno- 
coGHOCTbio k cnoHTaHHOMy HabyxaHMio, k HaGyxaHHio b npncyTCTBHH cyOerpaTa 
OKHCJieHHH, napaxjiopMepKypnH6eH3oaTa (n-XM6); BbmejieHHbie mhtoxohjiphh 
nyBCTBHTejibHbi k MOHaM K + h He HyBCTBMTejibHbi k HOHaM Ca 2+ ; ATO H HOHbl 
Mg 2+ CTa6njiH3HpyiOT hx CTpyKTypy (cm. pncyHOK). 

Mhtoxohjiphh B. scorpii BoccTaHaBjiHBajiH (jDeppHUHaHHA KajiMH 6e3 jtoGaBjie- 
HHfl CybCTpaTOB OKHCJieHHH. 3HROTQHHOQ OKHCJieHHe 6bIJIO HyBCTBHTeJIbHO K RO- 

OaBJieHHio VLAJX, ATO, MajiOHaTa h 6eH3oaTa. VLAJX yBejiHHHBaji OHjtoreHHoe okhc- 
JieHHe MHTOxoHj^pHH Ha 31 %, ATO — Ha 113 %; MajiOHaT HHniGHpoBaji OHjtoreH- 
Hoe OKHCJieHHe Ha 62, 6eH3oaT — Ha 81 %. Moxcho cjtejiaTb BbiBOjt, hto 
cybcTpaTaMH, OKHCJineMbiMH npn 3HjtoreHHOM npouecce, hbjihiotch xnpHbie kh- 
cuoTbi h cyKUHHaTOerH,aporeHa3a (QZJF). 

BbmejieHHbie H3 B. scorpii mhtoxohjiphh hhtchchbho okhcjihjih cyKUHHaT 
(Ta6;i. 3). 3tot npouecc npoTeKaji jihhchho b TeneHne 30 mhh, hto tobopht o CTa- 
6njibHOCTH cyKUHHaTjterHjtporeHaaHoro KOMmieKca. B otom OTHOineHHH B. scorpii , 
KaK h jtpyrne uecTOjtbi, He hbjihctch HCKJiiOHeHHeM: cyKUHHaxaerHjtporeHaaa npn- 
cyTCTByeT b tkbhhx h npoHHO CBH3aHa co CTpyKTypon mhtoxohjiphh. CyKUHHaxae- 
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BjiHHHHe pa3JW4Hbix 3(J)(J)eKT0B Ha cnoHTaHHoe Ha6yxaHHe mhtoxohaphh Bothriocephalus scorpii. 

1 — 6e3 ^o6aBOK; 2 — MgCl 2 ; 3 — MgCl 2 ; 3 — AT<t>; 4 — CaCl 2 ; 5— KH 2 P0 4 ; 6 — cyKUHHaT; 7— n-XM6. 

no och a6cuncc — BpeMH (mhh). 

The influence of different effectors on spontaneous swelling of mitochondria Bothriocephalus scorpii. 

rmtporeHa3a 6biJia o6HapyxceHa y H. diminuta (Read , 1952; Daugherty, 1954; Ward, 
Fairbairn, 1970), b CKOJieKcax E. granulosus (Agosin, Repetto, 1963), M expansa 
(Davey, Bryant, 1969), Mesocestoides corti (Kohler, Hanselmann, 1974), L. 
intestinalis (McManus, 1975), T. taeniaeformis (Weinbach, Brand, 1970), S. solidus 
(Korting, Barrett, 1977), S. mansonoides (Fioravanti, Saz, 1978), y B 3 pocjibix 
Bothriocephalus gowkongensis, Khawia sinensis, Triaenophorus crassus h S. solidus 
(Korting, 1976). ManoHaT b skbhmojihphoh KOHiteHTpaitHH yraeTaji OKHCJieHHe 
cyKUHHaTa mhtoxohuphhmh B.scorpii Ha 37 %. aoOaaneHHe k peaKitHOHHOH cpette 
n-XM6 b KOHiteHTpaitHH 5 mM ynieTa.no OKHC.ieuHe cyxitHHaTa mhtoxoh/ipmhmh 
nOJIHOCTbK). TaKOe CBOHCTBO II-XM6 OTMCHCHO H ttJIH MHTOXOHflpHH n03BOHOHHbIX 
(Goodwin, 1960) h iio3bojihct CHHTaTb, hto n-XM6 nojiHOCTbK) Gjiokhpvct cyjiwjt- 
rmtpHJibHbie rpynnbi QD,r B. scorpii. lUaBeneBoyKcycHaa KHCJioTa, HBJiaacb KOHKy- 
peHTHbiM HHraGmopoM CUT, ynieTaer OKHCJieHHe cyxitHHaTa mhtoxohuphhmh 
B. scorpii Ha 82 %. 

Mhtoxoh^Phh B. scorpii okhcjihjih a-KeTorjiyrapoByio KHCJioTy (Ta6ji. 3), hto 
CBR neTe;ibCTByeT o npncyTCTBHH B mhtoxohuphhx a-KeTor^yTapaTtterHttporeHa3bi. 


Tabjinua 3 

MHTeHCHBHOCTb okhcjichhh cybcTpaTOB uHKJia Kpe6ca mhtoxohaphhmh Bothriocephalus scorpii 
(b mkmojihx BoecTaHOBJieHHoro K 3 Fe(CN) 6 /Mr bejiKa/ 30 mhh) 

Table 3. Intensity of oxidation of substrates the Krebs cycle by mitochondria Bothriocephalus scorpii 
(in mkmol reduced K 3 Fe(CN) 6 /mg protein/30 min) 


Cy6cTpaT okhcjichhr 

HHTeHCHBHOCTb OKMCJie- I 

Cy6cTpaT okhcjichha 

MHTeHCHBHOCTb OKMCJie- 


HHfl 


HHH 

3H,ztoreHHoe OKHCJieHHe 

— 

1.78+0.16 

" 

LlHC-aKOHHTaT 

2.1510.32 

CyKUHHaT 

11.4±3.15 

M30UHTpaT 

4.5511.49 

a-KeTorjiyTapaT 

5.41±0.94 

OKcajioaueTaT 

2.8710.35 

MajiaT 

2.09±0.88 

llHTpaT 

3.2310.47 

OyMapaT 

1.8+0.21 

fl upyBaT 

2.8710.39 
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3tot $epMeHT gbui o6Hapy>KeH n y Apyrnx uecro jx (Daugherty, 1954; Agosin, 
Repetto, 1963; Davey, Bryant, 1969; Kohler, Hanselmann, 1974; McManus, 1975; 
Korting, Barrett, 1977). floSaBjieHHe KaTajiHTHHecKHX kojihhcctb HAD, k peaKun- 
ohhoh cpeue npaKTHMecKH He bjihhjio Ha HHTeHCHBHocTb npouecca. B otom otho- 

UieHHH MHTOXOHJtpHH B. SCOrpii n 0 £ 06 HbI MHTOXOHJtpHHM n03B0H0HHbIX, y KOTO- 
pbix OKHCJieHHe a-KeTorjiyTapaTa b npncyTCTBHH c^eppHunaHnua Kajinn nueT b ot- 
cyTCTBHH HAfl. ,H,o6aBJieHHe KaTajiHTHHecKHX kojihhcctb AflO yBejiHHHBajio 
aKTHBHOCTb npouecca y B. scorpii Ha 17 %. CTHMyjinpyioiuee uencTBne A/1,0 Ha 
OKHCJieHHe oc-KeTorjiyTapaTa, KOTopoe npoTexaeT 6e3 ynacran HA JX, MoxceT 6biTb 
oStncHeHo TeM, hto npouecc CBH3aH c (J)occJ)opHJTHpoBaHHeM Ha ypoBHe cybcrpaTa, 
h oTcyTCTBHe aKuenrapa MaKpooprnHecKoro 4)oc(J)aTa topmo3ht okhcjichhc. 
n-xM6 topmo3hji npouecc okhcjichhh a-KeTorjiyTapaTa Ha 86 %, hto, bhuhmo, 
CBH3aHO c HHrHSnpoBaHHeM cjjyHKUHOHajibHbix cyjib(J)rHupHjibHbix rpynn a -Ke- 
TorjiyTapaTuerHuporeHa3bi. 

Mhtoxohuphh B. scorpii cnoco6Hbi OKHCJiHTb nbjiOHHyio KHCJiOTy (Ta6ji. 3). 
BBeueHHe b cocTaB HHKybaunoHHon cpejtbi KaTajiHTHHecKHX kojihhcctb HAJX Bbi- 
3biBajio yBejiHHeHHe hhtchchbhocth npouecca Ha 35 %, hto roBopnT o npncyTCT- 
bhh b TKaHHx uecTojtbi MajiaraerHuporeHa3bi (M,fl,r). 3tot (J)epMeHT npncyTCTByeT 
y Bcex H3yHaBinHxcH uecTojt (Read, 1953; Daugherty, 1954; Agosin, Repetto, 1963; 
Esch, 1964; Davey, Bryant, 1969; Ward, Fairbairn, 1970; Weinbach, Brand, 1970; 
Kohler, Hanselmann, 1974; McManus, 1975; Korting, Barrett, 1977; Fioravanti, 
SaZ, 1978). Y n03B0H0HHbIX JUIH MaKCHMajIbHOH CKOpOCTH OKHCJICHHH HA^-3aBH- 
CHMbix cyOcTpaTOB b npncyTCTBHH (^eppnunaHHua Kajinn TpebyeTCH o6n3aTejibHoe 
npncyTCTBne AQO. floOaBjieHHe AJX<& 3 aMeTH0 ycKopnjio npouecc okhcjichhh Ma- 
jiaTa (Ha 79 %). M3BecTH0, hto aKTHBHOCTb M^r y no3BOHOHHbix 6jiOKnpyeTCH 
n-XM6 . Hhfh6htop nojiHOCTbio yrHeTajr OKHCJieHHe MajraTa, bhuhmo, HHrnbnpyH 
cyjib(J)rHupHJibHbie rpynnbi MJXT. 

BbiuejieHHbie H3 B. scorpii mhtoxohuphh cnocobHbi OKHCJiHTb H30UHTpaT 
(Ta6ji. 3). flobaBjieHne HAJX k HHKybaunoHHon cpeue He bjihhjio Ha OKHCJieHHe 
cyOcTpaTa, a HAflO yBejiHHHBaji HHTeHCHBHocTb npouecca Ha 55 %. 3 to cbhjjc- 
TejibCTByeT o npncyTCTBHH b tkbhhx B. scorpii HA/],O-3aBHCHM0H H30UHTparae- 
rnuporeHa3bi n cnocobHoc™ TKaHen o6pa30BbiBaTb a-KeTorjiyTapaT. FbouHTpaT- 
uernuporeHa3a 6buia obHapyxceHa n b upyrnx uecTouax (Agosin, Repetto, 1963; 
Esch, 1964; Davey, Bryant, 1969; Kohler, Hanselmann, 1974; McManus, 1975; 
Korting, 1976; Korting, Barrett, 1977). ATO, HBjiHHCb HHrnbnTopoM H30UHTparae- 
rnuporeHa3bi, yrHeTaji npouecc okhcjichhh H30UHTpaTa c HAQO Ha 31 %. 

Mmtoxohuphh, BbmejreHHbie m 3 TKaHen B. scorpii , okhcjihjih jiHMOHHyio khcjio- 
Ty (Tabji. 3). ,H,o6aBjieHHe KaTajiHTHHecKHX kojihhcctb HA^O Bbi3biBajio yBejinne- 
Hne MHTeHCHBHOCTH npouecca Ha 33 %. 3 to nouTBepxcuaeT, hto b tkbhhx B. scorpii 
npncyTCTByeT aKOHHTa3a. npncyTCTBne 3Toro (J)epMeHTa 6buio OTMeneHO n juih 
upyrnx uecTOu (Agosin, Repetto, 1963; Davey, Bryant, 1969; Kohler, Hanselmann, 
1974; McManus, 1975; Korting, 1976; Korting, Barrett, 1977). 

BbmejreHHbie h 3 TKaHen B. scorpii mhtoxohuphh cnocobHbi OKHCJiHTb OKcajio- 
aueTaT n nnpyBaT, HHTeHCHBHocTb okhcjichhh cybcTpaTOB 6buia Ha 60 % Bbime oh- 
jtoreHHoro OKncjieHHH. npn BBeueHnn b HHKybaunoHHyio cpeuy HAD, Habjnoua- 
Jiocb yBejinneHMe oKncjiHTejibHon cnocobHOCTH TOJibKO c OKcajioaueTaTOM (Ha 
17 %). B TKaHHx B. scorpii nnpyBaxaerHuporeHa3a, bhjjhmo, oTcyTCTByeT, ojmaKO b 
njiepouepKonuax S. solidus OHa obHapyxceHa (Korting, Barrett, 1977). 

Bbuia OTMeneHa cnocobHOCTb mhtoxohuphh B. scorpii OKHCJiHTb unc-aKOHMTO- 
Byio KHCJiOTy, HHTeHCHBHocTb OKncjieHHH cybcTpaTa bbuia Ha 20 % Bbime OHuoreH- 
Horo OKncjieHHH. Hpn BBeueHnn b HHKybaunoHHyio cpeuy HAD, Habjnouajiocb yBe- 
JIHHeHHe OKMCJIMTeJIbHOH CnOCObHOCTH MHTOXOHJtpnn Ha 61 %. 3 t 0 CBMUeTeJIbCT- 
ByeT o npncyTCTBHH b mmtoxohuphhx B. scorpii (i)epMeHTa aKOHMTa3bi, 
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KaTajiH3Hpyiomero oSpaTMMoe npeBpameHHe unTpaTa b H30itHTpaT. B KanecTBe 
npoMexyTOHHoro npottyicra o6pa3yeTcn itHC-aKOHHTOBan KHCJiOTa. AKOHHTa3a Ka- 
TajiM3npyeT odpaTHMoe npucoe^MHeHne H 2 O no ^bohhoh cbh3h UHC-aKOHHTaTa. 
YpOBHM aKTHBHOCTH aKOHMTa3bI M H30ItHTpaTtterHttp0reHa3bI y reJIbMMHTOB o6bIH- 
HO KpaHHe HH3KH. rio^oSHblH npHMep 3H3MMaTMHeCKMX aKTHBHOCTeH BCTpenaeTCH 
y uecTO#, KOTopbie rjiaBHbiM o6pa30M (ftHKcnpyiOT CO 2 (H. diminuta, S. solidus, 
L. intestinalis). 

Mhtoxoh^phh, BbwejieHHbie H3 B. scorpii , He okhcjihjih (JtyMapoByio KHCJiOTy, 
HHTeHCHBHocTb OKHCJieHHH 6buia Ha ypoBHe 3H^oreHHoro (Ta6;i. 3). floSaBjieHne 
HAH, k HHKy6aunoHHOH cpette Bbi3biBajio yBejinneHMe npouecca okhcjichhu Ha 
32 %, hto roBopHT o npHcyTCTBHH 4)yMapa3bi. 3tot (J)epMeHT npncyTCTBOBaji b TKa- 
hhx h apyrnx uecToa (Read , 1953; Agosin, Repetto, 1963; Davey, Bryant, 1969; 
Kohler, Hanselmann, 1974; McManus, 1975; Korting, 1976; Korting, Barrett, 1977). 
n-XM6 nojiHOCTbio ymeTaji npouecc okhcjichhh 4)yMapaTa. 

noaBO/iH HTor HauiHM onbiTaM no onpettejieHHio OKHCJimejibHOH aKTHBHOCTH c 
noMombio (fteppHitHaHnua Kajinu, moxcho CKa3aTb, hto BbmejieHHbie m3 B. scorpii 
MMTOxoH^pnn cnocodHbi hhtchchbho OKHCJiHTb cyKUHHaT, a-KeTorjiyTapaT, H30- 
UMTpaT n MeHee hhtchchbho — UHTpaT, OKcajioaiteTaT, nnpyBaT, unc-aKOHHTaT, Ma- 
jiaT; 4)yMapaT coBepineHHO He okhcjudich b Harnnx onbiTax. BBeaeHHe KaTajiHTHne- 
ckhx KOJinnecTB HAH Bbi3biBajio yBejiHHeHHe HHTeHCHBHOCTH okhcjichhh (JtyMapaTa, 
MajiaTa, itnc-aKOHHTaTa, oKcajioaueTaTa h nnpyBaTa, a HAH,0 — H30UHTpaTa h uht- 
paTa. KiiaccnnecKne HHrnSHTopbi (n-xM6, ManoHaT n 6eH3oaT) OKa3biBajiH hctko 
BbipaxceHHoe B03tteHCTBHe Ha OKHCJiHTejibHbie chctcmm B. scorpii. Moxcho cnmaTb, 
hto BbmejieHHbie H3 TKaHen B. scorpii mhtoxoh^phm no cbohm outhhcckhm h 6ho- 
XHMMHeCKHM CBOHCTBaM 6jlH3KH K MHTOXO Http HUM ttpyTHX H3yHCHHbIX TejlbMHHTOB H 
no p*my cbohctb HanoMHHaiOT mhtoxoh^phh no3BOHOHHbix. CnettyeT OTMeTHTb, hto 
napa3HTHHecKHH o6pa3 xch3hh h npedbiBaHne b non™ aHaspodHOH cpette nHJiopn- 
necKHx npn^aTKOB 6biHKa EpanztTa He OKa3ajin Ha mhtoxohuphh B. scorpii rjiydoKO- 
ro bjihhhhh h ohh He noTepsuiH cnocodHOCTb OKMCJiHTb 6ojibuiHHCTBo cydcTpaTOB 
UHKjia Kpe6ca. CnocodHOCTb k okhcjichhio cydcTpaTOB in vitro eute He 03HanaeT, 
hto no/to6Hbie npoueccbi Ha caMOM ttejie ujxyj in vivo, no 3thm onbiTaM eute TpyttHO 
CyitHTb 06 HHTeHCHBHOCTH H HanpaBJieHHOCTH MeTadOJIHHeCKHX npOlteCCOB B TKaHHX 
itejiOH uecTOttbi, napa3HTHpyiouteH b nnjiopyce xo3HHHa. 

CnettyeT Taioxe npn3HaTb, hto b ochobhom 3Heprnto tuiu xcH3HeHHbix npoitec- 
cob B. scorpii nepnaiOT, bh^hmo, 3a cneT aHaspodHoro pacnatta ynieBOttOB, koto- 
pbiH 3aKaHHHBaeTCH o6pa30BaHneM mojiohhoh khcjio™ h jieTynnx xcnpHbix kh- 
cjiot. B 3tom o6mch ynieBottOB y B. scorpii HanoMHHaeT o6mch ttpyrnx uecTOtt, 
attanTHpoBaHHbix k aHa3po6no3y. 
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PECULIARITIES OF CARBOHYDRATE METABOLISM OF BOTHRIOCEPHALUS 
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SUMMARY 

The cestodes Bothriocephalus scorpii during the incubation in vitro assimilated glucose from 
the incubation medium and synthesized of glycogen. End products of carbohydrate 
metabolism in B. scorpii were lactic, succinic and volatile fatty acids. Mitochondria isolated 
from B. scorpii intensively oxidized succinate, a-ketoglutarate, isocitrate and less intensilevy 
oxidized citrate, oxalacetate, pyruvate, cis-aconitate and malate. 
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